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| ntroduction

B NASA, ESA, and NASDA Data Relay Satellites (DRSs) will
be operating Inter-Satellite Links (I1SLs) in the following
bands:

— Forward Band: 22.55 - 23.55 GHz for DRSto LEO user
spacecraft ISLs

— Return Band: 25.25- 27.5 GHz for LEO user spacecr aft to
DRSISLs

m DRSISLswill be susceptibleto interference from
— Fixed Service (FS)
— Mobile Service (M S)
— Fixed Satellite Service (FSS)

— other ISLs
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TDRSS Planned Use of Ka-Band
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l Down: 20.2 - 21.2 GHz
. Future Potential

. (Not for TDRSS H, 1, J)
Up: 14.6 - 15.225 GHz

Down: 13.4 - 14.05 GHz

v

White Sands Complex
White Sands, NM; USA
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Frequency Allocations & Usage Na:

. FS, MS, ISS
Allocations
(Primary)

22.55 GHz 22.81-22.86 23.07-23.12 23.55 GHz

Radio Astronomy Observations

50 MHz
-
TDRS H, I, J - .
22.55 GHz Center frequency tunable in < 5.0 MHz steps. 23.55 GHz
Forward I SL
. FS, MS,
erima) (IR FS, MS, ISS (8814) ISS (881A, 8818),
Allocations B FSS (e-s)*
(Secondary) | sfts (e-s) earth-exploration satellite (s-e), sfts (e-s)
*Fixed Satellite Service (FSS) in Regions 2 and 3 in 27-27.5 GHz band.
25.25 GHz 25.5 GHz 88%(/?\ - ISaSeIilm(?tegrt\g%engce rgslgargr?,loer;srth ggplorg]tion, and ISMZ. 2 27 GHz 27.5GHz
881B - HonGSO ISS satellites in 27-27.5 exempt from 2613.
=
TDRS H, I, J =
--— 27.5 GHz
25.25 GHz 295 MHz
--— 650 MHz —&=
Center frequency tunable in 25 MHz steps.
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Outline

m Interference Environments

— Other Satellite Systems
» Forward and Return Band

— Terrestrial FS Systems
» Forward Band
» Return Band
o Point-to-Point (P-P)
o Point-to-Multipoint (P-MP)
m Simulation Tools
B Sample Results
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Satellite Systems Operating in (&
TDRSS Bands
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Earth-to-Space Uplinks
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Terrestrial FSInterference

m Forward Band

— Characteristics of the FS station emissions are
summarized in Recommendation I TU-R F.758

m Return Band
— P-P
» Protection of DRSs from the emissions of FS stationsis
being studied by ITU JAH

» JAHWP 7B-9D isdeveloping a recommendation to limit FS
emissionsin the direction of specific DRS orbit locations

» See* Technical and Operational Considerations That Should Be
Adopted by the Fixed Serviceto Facilitate Sharing With the
Inter-Satellite Service in the Frequency Band 25.25 - 27.5 GHZz"
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Terrestrial FS I nterfer ence (cont)

m Return Band (Cont)
— P-MP
» Certain typesof Local Multipoint Communication Systems

(LMCS)/Local Multipoint Distribution Systems (LMDYS)
cause lessinterference than other types

o Low power LM CS/LMDS cause unacceptable
Interferenceto DRSs at low elevation angles

o Higher power LM CS/LMDS cause unacceptable
interferenceto DRSsat all elevation angles

» NASA supports | TU studiesto determine the characteristics
of LMCS/LMDS systemsthat can sharewith DRS systems
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CLASS Project

B TheNASA GSFC Communications Link Analysis and

Simulation System (CLASS) Project providesresourcesfor

evaluating the performance of space communication links

for

— NASA'’s Space Network (SN), Ground Network (GN), and
Deep Space Network (DSN)

— and other agencies

m CLASS project developed
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— Interference environment modelsfor TDRSSISLs
— softwar e tools to assess communications per for mance
» CAGE

o discussed in separ ate presentation
» Other Simulation Tools
o Assess effects of terrestrial interference and scattering



Sample Result

Interference Statisticsfor a TDRSS Return ISL in
the Event of Fixed Service Mainbeam Interference
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